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What seem to be minor details in 
� ange assembly can have a 
signi� cant consequence.

In industrial facilities where pres-
sure-boundary integrity is essential, seemingly 
minor details in � ange assembly can have signi� cant 
consequences. A gasketed � ange joint that is improp-
erly assembled may appear to perform adequately during initial startup, only to leak 
under normal operating conditions. These leaks are rarely due to the use of � awed 
materials. More often, they result from inconsistent assembly practices and a lack of 
understanding of gasket stress behavior.

The American Society of Mechanical Engineers (ASME) addressed this long-
standing challenge through the development of PCC-1: Pressure Boundary Bolted 
Flange Joint Assembly.1  This has since become the industry benchmark for best 
practices in bolted joint assembly. Within this document, Appendix O plays a central 
role by providing guidance for determining appropriate assembly bolt stress to 
ensure that gasketed joints are properly tightened and capable of maintaining sealing 
stress during long-term operation.

Over the years, manufacturers and research institutions have conducted extensive 
gasket testing, resulting in a growing body of published performance data. Standards 
such as EN 13555 have provided a formalized methodology for characterizing gasket 
properties, and several public databases now make this information accessible.2 A 
practical understanding of how to translate this data into PCC-1 Appendix O gasket 
parameters helps engineers and maintenance teams to make more reliable and 
data-informed sealing decisions.

ASME PCC-1 and the evolution toward load-based assembly
Historically, bolted � ange joints have been assembled using torque-based methods, 
and this continues to be the most common approach in the � eld. Many legacy 
procedures rely on standard torque tables or experience, often without directly 
accounting for the actual stress applied to the gasket. While torque is convenient 
to apply and measure, it is only an indirect way of controlling what truly matters 
for sealability: the gasket stress. Factors such as thread condition, lubrication, bolt 
length, � ange alignment and operator technique can all cause the same torque value 
to produce very di� erent gasket loads. As a result, simply tightening to a speci� ed 
torque does not always lead to reliable or consistent sealing performance.

ASME PCC-1 does not reject torque-based assembly. Instead, it highlights the 
limitations of torque as a proxy for bolt load and encourages practitioners to focus on 
the gasket stress that is ultimately responsible for sealing performance. PCC-1 provides 
tools and guidance on torque calculations, tightening sequences and stress targets 
allowing teams to use torque to achieve consistent gasket stress. In this way, torque 
becomes a means to an end, rather than the end goal itself. More reliable outcomes are 
achieved when assembly procedures are designed to control gasket stress, rather than 
relying solely on torque.

Shown are a number of 
examples of the types of 
gaskets tested. From top to 
bottom: restructured PTFE 
with microspheres as fi ller; 
compressed fi ber with 
aramid fi ller; compressed 
fi ber with carbon fi ller; and, 
a serrated metal gasket. 
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